SUMMARY An epidemiological survey on headache was performed in the Republic of San Marino, which is the smallest independent State in the world, located near the Adriatic Coast, within Italy. Among a random sample of 1500 inhabitants over 7 years of age the frequency of headache, severe headache and migraine in the previous year was 35 3%, 12-2%, 9-3% respectively for men, and 46-2%, 20-6%, 18% for women. The most common factors reported to provoke headache were emotional stress, physical strain, lack of sleep, particular foods or drinks and for women menstruation. Migraine patients differed from people without headache in that they had a higher consumption of coffee, more frequently reported bad sleep, allergic disease and previous appendectomy. Furthermore, migraine patients and severe headache sufferers had a higher diastolic blood pressure than non headache subjects. The first three parts concerned general demographic findings, life habits and past medical history. The first question of the fourth part was: "Do you suffer or have you suffered over the past year from headache?" In the case of an affirmative answer the questionnaire was completed. Otherwise people were asked if they had suffered from headache in the past and if such headache was frequent or rare, at which age it had begun and ended and the questionnaire was stopped. Blood pressure was taken with a standard mercury manometer on the right arm, with the subject sitting, at the end of the third part of the questionnaire and before the first question of the fourth part. Interviewers were trained at the Headache Centre of our Clinic where they interviewed together 50 patients with headache under the supervision of a physician expert on headache. Subsequently they did 80 cross-interviews to volunteer inhabitants of San Marino encountered in government offices and 20 children in primary and junior schools. Agreement between the two interviewers ranged from 76% to 100% depending on single items. Agreement between the two interviewers on the major questions is shown in table 1. Among people who answered the questionnaire a random sample of 80 suffering from headache were invited to come forward to be interviewed and examined by a neurologist expert on headache. Sixtyone of them agreed to be examined. All 42 people who answered affirmatively to question No 65 were also interviewed (personally or by telephone) by two of us in order to ascertain classic migraine cases.
Many studies have been performed on the epidemiology of headache and migraine. Extensive reviews on the matter are available.' 3 However, no studies have been made to our knowledge, on a general population within the Mediterranean area. Here we present the results of a population survey performed in the Republic of San Marino.
Methods
The Republic of San Marino is the smallest independent State in the world, located near the Adriatic Coast, within Italy. It is 22 square miles (57 2 square km) in area. On 31 December, 1984 there was a population of 21 Titano or in eight small villages spread over the territory.
The Republic is therefore divided into nine zones, named "castles", according to each village and the town. A systematic random sample of 1500 inhabitants over 7 years of age was obtained from official records. Each subject was then invited by letter to present himself at the social centre of his castle to answer a questionnaire administered by two trained interviewers. The questionnaire was divided into eight parts.
The first three parts concerned general demographic findings, life habits and past medical history. The first question of the fourth part was: "Do you suffer or have you suffered over the past year from headache?" In the case of an affirmative answer the questionnaire was completed. Otherwise people were asked if they had suffered from headache in the past and if such headache was frequent or rare, at which age it had begun and ended and the questionnaire was stopped. Blood pressure was taken with a standard mercury manometer on the right arm, with the subject sitting, at the end of the third part of the questionnaire and before the first question of the fourth part. Interviewers were trained at the Headache Centre of our Clinic where they interviewed together 50 patients with headache under the supervision of a physician expert on headache. Subsequently they did 80 cross-interviews to volunteer inhabitants of San Marino encountered in government offices and 20 children in primary and junior schools. Agreement between the two interviewers ranged from 76% to 100% depending on single items. Agreement between the two interviewers on the major questions is shown in table 1. Among people who answered the questionnaire a random sample of 80 suffering from headache were invited to come forward to be interviewed and examined by a neurologist expert on headache. Sixtyone of them agreed to be examined. All 42 people who answered affirmatively to question No 65 were also interviewed (personally or by telephone) by two of us in order to ascertain classic migraine cases.
Among 346 people who refused to answer the questionnaire we interviewed 169 (84 men, 85 women) of them by telephone, asking if they suffered from headache and its severity. Distribution by age and sex of the whole popu-21 
617 (6) 617 (6) 25 (33) 29 (4) (9) 876 80 66 (8 9) 54 (9-6) 47 (8) 13 (15-4) 10 (4 7) 26-30 809 (8) 832 (8) 55 50 (6-8) 42 35 (6) 5 (5-9) 8 (9 4) 31-40 1566 1575 (15) 123 (16) 99 (13 4) 79 (14 07) 76 (13) 16 (19) 13 41-50 1418 (14) 1374 (13 5) 103 (13 5) 91 73 (13) 71 (12-2) 11 (13) 12 (14-1) 51-60 1224 1243 (122) 107 (14) 103 ( the fig. It can be seen that severe headache and common migraine show a similar trend, with a higher frequency among 41-50 year old men and among 31-60 year old women, and a rapid fall in frequency after 60 years of age in both sexes. The differences in frequency of severe headache and common migraine between the two sexes were particularly evident among 31-60 year old people. No significant differences were found in frequency of severe headache and common migraine as far as education, work and marital status were concerned.
Classic migraine was confirmed in 12 people (seven females, five males) out of 42 who reported visual or other disturbances before headache. Most false positive cases were common migraine patients with non specific visual disturbances before or during attacks. No subjects with a headache suggesting classic migraine were found among people interviewed by telephone. Therefore the estimated prevalence of classic migraine in our sample was 0-6% for men, and 0 9% for women. More than 3'day 5-8 13 4 Bad sleep 15 (table 7) . Only in women was this pressure higher in the "headache with nausea and vomiting" group than in the "headache without nausea and vomiting" group. In both men and women diastolic arterial pressure was higher in the "headache always severe" group than in the "headache never severe" group.
Discussion
There are many published studies on the prevalence of headache. However, this is the first investigation performed in a general population in South Europe. In order to make it comparable with other studies we decided to give the prevalence figures both for severe headache and migraine. Furthermore, we decided to ascertain diagnosis in all people with a possible classic migraine. In fact, severe headache is a social health problem while classic migraine is a well featured disorder which leaves no doubt about the diagnosis. Common migraine, on the contrary, is a separate disorder from a diagnostic point of view, whose borderlines with tension headache and so-called mixed forms are ill-defined. Thus comparison with other studies on the prevalence of common migraine is difficult, since even slight changes in definition criteria (for example, pain always unilateral or sometimes unilateral) may lead to gross changes in sensitivity and specificity of the questionnaire. In our study, we tried to obtain a good specificity with a fairly good sensitivity, in order to avoid on the one hand the inclusion of too many false positive cases and on the other, the use of ambiguous terms such as "other vascular headaches". Discriminant analysis showed in our study that the main factor distinguishing between migraine and non migrainous headache is the intensity of pain. This finding agrees with other previous studies showing that the number of migraine features increases with-the severity of pain.7 However, we abandoned the idea of giving an operational definition of migraine as "recurrent severe headache" and decided to accept the best compromise possible with the definition of common migraine used in our questionnaire (sensitivity 0 70 and specificity 0-83) to give a description of the prevalence of migraine in our population.
The prevalence of headache in our study, although lower than that found in other reports,8 -2 shows that headache is a very common symptom in the Republic of San Marino.
For severe headache, our figures are lower than those found by Ziegler9 in the USA, who, however, considered together severe ("in which subjects were able to carry on some work but with difficulty"), and disabling ("completely unable to perform work") headache, and those found by Nikiforow and Hokkanen'0 in Northern Finland, who, however, did not report the definition criteria of severe headache.
An indirect validation of our definition of "severe" headache is the finding that we previously reported in a paper on economic loss due to headache:12 among 514 working people, 29% of those reporting severe headache sometimes or always had lost at least one working day in the previous year whereas the same was true only for 0 5% of those reporting that their headaches were never severe. Even reducing our figures to this percentage, we found that the prevalence of severe headache is 4-7% (3 5% for men and 5 9 for women). Comparison of our figures with those found by Ziegler et al in China'3 obtained as lifeprevalences (and not as year-prevalence as in our study) of a headache severe enough to decrease activity by at least 50% shows that severe headache is more common in the Republic of San Marino, suggesting that social, environmental and genetic factors play a relevant role in determining severe headache onset.
The prevalence of common migraine in our study is similar to that found by Waters'4 and Waters and O'Connors8 in England, Nikiforow in Finland'5 and Markush'6 in the USA. Recently, Bruyn,'7 reviewing reports on the epidemiology of migraine, stressed the many problems which may in some way bias results. However, in our study we validated the diagnosis of common migraine made by our questionnaire, and this confirms that most of our patients have de facto a common migraine. Furthermore, we probably lost many other patients with a poorly featured common migraine. Therefore we cannot agree with Bruyn who concluded that a realistic percentage of migraine sufferers among populations is 1 5-2%. Such a percentage is, on the contrary, realistic for classic migraine, whose prevalence may be better compared among different populations. However, attention should be paid, in our experience, to ascertain cases since many common migraine sufferers report non specific visual disturbances without the typical temporal pattern of classic migraine aura.
Markush et al"6 found 9-1% of 451 women answered affirmatively to the question "does your vision blur or flicker just before the headache comes on?" However, they did not check whether an affirmative answer corresponded to a typical aura. Nikiforow The association of migraine with allergic diseases in our study is in agreement with previously reported epidemiological findings of Ziegler9 and with studies by Maural et al24 and Egger et al2" on food allergy among migraine patients. These findings suggest that an allergic mechanism may be operative in migraine.
The curiously more frequent appendectomy among migraine patients is difficult to explain. The most likely explanation is that migraine patients may have suffered in infancy from recurrent abdominal pain, that is considered to be an "equivalent" of migraine in childhood,26 and because of this they more frequently underwent appendectomy.
The relationship between headache and blood pressure has been the subject of numerous studies giving controversial results. Walker,27 in his general practice population of 5785 patients, found in those suffering from migraine significantly higher systolic and diastolic blood pressure, whereas Waters,28 in a community study, did not find significant differences between patients complaining of headache or migraine and those without headache. More recently Markush et al'6 found among women that migraine is significantly associated with reported hypertension and Ziegler et al9 found that reported hypertension among women is significantly associated with disabling or severe headache. In our study we did not find an association between migraine and hypertension but our patients with migraine or severe headache showed higher diastolic pressure. Although the number of differences do not have clinical implications, this finding may indicate a different cardiovascular regulation in migraine patients which may be related to their emotional reactivity.
The final picture to emerge from our results is that severe headache and migraine, which widely overlap in the general population, are disturbances for which several aetiological factors (emotional, dietary, allergic, hormonal, sleep-wake cycle disturbances) operate on the grounds of personal susceptibility. Whether these factors act in a common final way to determine headache or operate with different mechanisms is a matter for biological and clinical studies.
